Efforts were made to unzip the influence of Azotobacter chroococcum on character association and effects of dependent traits on independent variables on seed yield. Significant positive association of seed yield per plant was noted with number of panicles per plant, number of filled grains per panicle, 1000-seed weight, husked grain length and amylose content in both Azotobacter inoculated and control situations. Fresh weight of shoots per plant at 45 DAT (days after transplanting) showed maximum direct contribution followed by root length towards seed yield per plant in uninoculated condition, but 1000 seed weight exhibited highest contribution followed by number of panicles per plant under inoculated condition. Wide variation was observed for characters association and path coefficient analysis under inoculated and uninoculated conditions.
INTRODUCTION
Rice is the most important food crop of Asia, Africa and Latin America. Ensuring food security through increased production by adopting intensive agriculture would remain incomplete unless crop production and environmental sustainability would be addressed concurrently. The motivation for the development and safe guard of our environment must be ensured without any conflict, in which management of crop species and cultural practices offer a viable proposition. Indiscriminate use of chemical fertilizers may lead to many biotic and abiotic problems. The requirement and supply of chemical nitrogen fertilizers in rice mismatch in most of the cases resulting loss of 50-70% of the fertilizer applied. It is thus, imperative to find the ways and means to uplift the present yield level and to optimize the use of various inputs to develop efficient and costeffective system. To overcome this loss of nitrogen application generally two approaches have been suggested: (1) to regulate the timely application of nitrogen on the basis of the re-
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quirement of the plant and (2) to increase the efficiency of available soil N and meet the additional requirement by making rice genotype capable of fixing its own nitrogen either directly or through the interaction with Dizatrophic bacteria. As achievement of the later is long term strategy, the adoption and/or restructuring the genotype(s) with desirable characters is much more competent than soil and crop management to the farmers, which may also lead to the necessity of fertilizer application. Hence, it is quite likely to be rational to think of re-orientation of proper nutrient management practices in rice with biofertilizer application so as to save a considerable amount of inorganic inputs being used. Rice is able to utilize a basal level of fixed N as a source of its nitrogen from N-fixing activities of dizotrophs (Ladha, 1986; Yanni, 1991; Roger and Ladha, 1992) . A wide range of diversity of dizotrophs is available, viz., Azotobacter, Azospirillum, Deraxia, Klebsiella, Alkaligens etc. which are well known. Diazotrophs fix atmospheric N in soil by reducing it to ammonium through electron reduction and protonation of gaseous dini-trogen. Nitrogenase enzyme complex interacts with this fixation procedure the biosynthesis of nitrogenase enzyme is determined by 15-20 different nitrogen fixing (nif) gene products (Dean and Jacobson, 1992) . Keeping in view the potentials of N-fixers as biofertilizer in the integrated nutrient management system and plant genomes are likely to contribute to a greater extent in recycling atmospheric nitrogen as well as the utilization of merits of genotype specific interaction with the dizotrophs, it seems relevant to undertake the present investigation in order to find out the pattern of screening rice genotypes with N-fixing efficiencies through effective breeding techniques in response to inoculation with Azotobacter for association among different attributes of seed yield.
MATERIALS AND METHODS
The experiment was conducted at District Seed Farm, Kalyani and Chakda, Regional Research Station, Bidhan Chandra Krishi Viswavidyalaya during Kharif (wet) season of two consecutive years. The experimental materials were comprised of 12 genotypes including 2 local cultivars, 10 high yielding varieties. Seedlings at 21 days after germination were treated by dipping their roots in carrier-based slurry of A. chroococcum for 30 minutes before transplanting. The width of individual block was 3 m and there were three replications. Spacing was maintained as 20 cm ´ 15 cm. The experimental design followed was split-plot, treatments (biofertilizer) were placed in subplots and varieties were assigned as main plots. Single seedling per hill was transplanted. Standard agronomic practices compatible to this DAT, and amylose content. The amylose content was determined for each genotype from the freshly harvested seeds using the method described by Sadasivam and Monica (1996) . The mean performance of individual genotype over two years was pooled and employed for statistical analysis. Both phenotypic and genotypic correlation coefficients were worked out following the method outlined by Al-Jibuori et al. (1958) . The direct and indirect effects of individual characters on seed yield were estimated using the method suggested by Dewey and Lu (1959) . Phenotypic coefficient of variance, G: Genotypic coefficient of variance, P: Phenotypic coefficient of variance, *, **: Significant at 5% and 1% levels, respectively
RESULTS AND DISCUSSION
Selection based on the detailed knowledge of magnitude and direction of association between yield and its attributes is very important in identifying the key characters, which can be exploited for crop improvement through suitable breeding programme. Both the genotypic and phenotypic correlation coefficients among 18 characters have been presented in Tables 1a and 1b for uninoculated and inoculated conditions, respectively. Under both situations, the genotypic correlation coefficients were higher than the phenotypic correlation coefficient, indicating the predominant role of genetic background rather than environmental effect for association between different characters. These findings are corroborating the observations of Meenakshi et al. (1999) , Chaubey and Singh (1994) .
Seed yield per plant showed positive and significant association with number of panicles per plant, number of filled grains per panicle, 1000-seed weight, husked grain length and amylose content in both the situation. Chakraborty et al. (2001) and Yogamenakshi et al. (2004) also reported significant positive correlation of grain yield per plant with plant height, number of panicle per plant, panicle length and number of filled grains per panicle. In addition to those, positive significant association of seed yield per plant was noted with husked grain width and shoot length at 45 DAT in control and with number of tillers per plant at 45 DAT under inoculated condition. Number of panicles per plant was found to be significantly correlated in positive direction with number of filled grains per panicle, husked grain width, shoot length at 45 DAT, and root fresh weight at 45 DAT in control (1998) and Gonjales and Ramirez (1998) , showed that the significant correlation of 1000-seed weight and filled grains per panicle with seed yield which corroborates the present investigation in both situations. Though the estimates of correlation coefficients mostly indicate the inter-relationship of different characters they do not furnish information on cause and effect. Therefore, path coefficient analysis was done for the purpose. Table 2 represents the results of path coefficient analyzed based on the genetic correlation coefficient. The highest positive direct effect was contributed by shoot fresh weight followed by root length at 45 DAT in uninoculated condition. But it was highest for 1000-grains weight followed by number of panicles per plant under inoculated condition. The change in direction and/or magnitude of direct effects of most of the attributes indicated the influence of inoculum. Plant height, grain yield per plant, 1000-grain weight, grain length, dehusked grain width, shoot length at 45 DAT, shoot dry weight at 45 DAT and root length at 45 DAT also exhibited high positive direct effect on seed yield per plant under control condition. Whereas, panicles per plant, number of filled grains per panicle, dehusked grain length dehusked grain width and shoot length at 45 DAT showed high and positive direct effect on seed yield per plant under inoculated condition. Only number of filled grains per panicle, 1000-seed weight, dehusked grain width and shoot length at 45 DAT showed high positive direct effect under both Azotobacter inoculated and uninoculated conditions. The above results suggested the influence of A. chroococcum in alteration of direct effect of different characters on seed yield per plant.
Positive direct effects were noted by Chaubey and Singh (1994) for plant height, number of panicle per plant, number of grains per panicle and 1000-seed weight toward yield. 1000-seed weight was also considered as the most important character for selection of high yielding genotypes by Shanthakumar et al. (1998) , Paul and Sarmah (1997) .
The dimensions of residual effect were very low, which indicated the consideration of most of the yield contributing characters. Low residual effect was also reported by Meenakshi et al. (1999) while considering nine yield attributes for path analysis in rainfed rice.
